Supplementary Note 1 Solution analysis of equations (4)
Equation (4) 
We can get a solution by using all the four equations in (Supplementary Equation   1 ): 
The solution (S2) can determine the unique solution of equations (4). 
Supplementary Note 2. Fit to the Rabi Oscillations
We assume that the spin bath noise b is a static noise in the experiment. The static perturbation can be approximated as a magnetic field with a Gaussian distribution which results in a Gaussian type line broadening in the form of equation (2) 
Supplementary Note 3 Sensitivity
From the fitting to the nutation, we get the fitting error δB mwp of the projected MW magnetic field. The sensitivity is given by:
where n is the average number of experiment and T is the total sensing time in a Rabi
Oscillations Curve. From the fitting data, we get a minimum sensitivity of 1.0 μT
Supplementary Note 4 Maximum-likelihood estimation
When there are experiment errors, there is a chance of 0 KM L  and then the experiment fails. In this case, the Supplementary Equation 3 cannot be used any more.
We assume that the experiment result is mwp 
Supplementary Note 5 Experimental data analysis
Because of the imperfection of the setup, there is a tilt between the copper wire and the diamond surface. This tilt needs to be corrected in data analysis. Assume that the angle between the copper wire and the diamond is  (Supplementary Figure 2) . We build two set of coordinates, with the same y-axis. Then the MW magnetic field vector in '' x yz coordinate is written as: 
Where  is the permeability of diamond, I is the MW current amplitude. 
With all the parameters: Table 1 .
We note that the four values obtained from the 4 sets of experimental data are consistent with each other, considering that there are experimental and model errors.
